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Mineral resources are of great strategic significance since they matter in every aspect of social 
and economic development. However, existing mineral resources are unlikely to support 
sustainable economic development given the planning and construction of urbanization in 
China. Therefore, it is a top priority to explore more mineral resources to sustain the steady 
development of the national economy, and sufficient data serve as the key to mineral resource 
survey. 

In 2018, the Development and Research Center of China Geological Survey (also known as 
the National Geological Archives of China) started the pilot building of a new edition of the 
National Mineral Deposit Database of China. After more than two years' efforts, 307,081 
pieces of mineral deposit data have been converged from the data holdings of the National 
Geological Archives of China. In this manner, the National Mineral Deposit Database of 
China (2020) was formed. While still being built, the database has served the needs of 
economic and social development and achieved significant effects. 

The Atlas of Mineral Deposits Distribution in China (2020) (also referred to as the Atlas 
2020) was prepared based on the data in the National Mineral Deposit Database of China 
(2020). It mainly reflects the distribution of metallic, non-metallic, and energy mineral 
deposits in 30 provinces, municipalities, and autonomous regions (Data are not yet available in 
Shanghai Shi, Hong Kong Sar, Macau Sar, and Taiwan Province) in China, thus assuming 
great significance for prospecting of mineral resources. 

The Atlas 2020 is the result of deep data mining, development, and utilization of geologic 
data. It was published to provide important basic data for the mineral geological survey, 
metallogenic study, planning of national land space, and construction of major projects in 
China. Therefore, it is expected to achieve substantial social and economic benefits. 

We gratefully acknowledge: (1) relevant leaders for their strong support towards the pub- 
lishment of the Atlas 2020; (11) many experts, scholars, and peers for their valuable guidance 
and suggestions. In addition, concerning any omission or error in the Atlas 2020, the readers 
are encouraged to notify us for correction. 


Beijing, China Fanyu Qi 


Contents 


1 Introduction to the National Mineral Deposit Database of China (2020) ..... 
"EE (oon P """"--————rrnnn 
Le. GIU O eC C MC iR CREE bd 


2 Achievements Made in the Building of the National Mineral Deposit 
Database of China (2020).................................,........ 
2.1 Achievements in Data Convergence . ———Á——E 
2.3. Achievements m Data Mining seca xe crono RR sass 


3 Significance of the Building of National Mineral Deposit Database 
at Cana (OUI si dais ora ea KA E eU RE b ROCA CE S ERE 
3.1 Providing Data for Smart Mineral Geological Survey of the China 
Geological SUIVGY A ROCK EES ROSES HR Hd Ru dob d 
3.2 More Efficiently Managing Mineral Resource Data of China ............ 
3.3 Improving the Up-to-Dateness of the Mineral Resource Data of China ..... 
3.4 Providing Comprehensive Data for Prospecting Prediction, Scientific 
Research, and Mineral Geological Survey .......................... 
3.5 A Typical Case of Building a Database Using Big Data Mining 
Technology Based on Geologic Data Holdings of NGAC .............. 
3.6 Providing Convenient Data Query and Retrieval Services for Users 
with Online Service Platform 52122225255 sata rie ayd du se 


4 Maps of Mineral Deposits Distribution by Provinces in China. ............ 


1.1 Background 

The National Mineral Deposit Database of China (2002) 
(also referred to as the Database 2002) has been ranking top 
in terms of daily data distribution volume in the National 
Geological Archives of China (also referred to as the 
NGAC). However, it cannot be updated in a sustainable 
manner and cannot provide up-to-date, comprehensive data 
at present. Therefore, a new edition of the database is 
urgently needed by the industry of mineral geological survey 
and social users. To this end, the NGAC is committed to 
vigorously promoting the development and utilization of 
mineral-related geologic data holdings and comprehensively 
integrating mine-related geologic data. In addition, it has 
also made great efforts to study the update and maintenance 
mechanisms of mineral deposit data and produce thematic 
mineral deposit data to serve the needs of all parties. The 
purpose is to provide support for mineral geological survey, 
prospecting prediction, and research on metallogenic rules. 
Meanwhile, it has strived to comprehensively improve the 
informatization of geological survey and information service 
level through deep data mining of mineral-related geologic 
data. The aims are to meet the growing demand of mining 
industry development for mineral-related geologic data, to 
provide rich and reliable geologic data for economic and 
social development, to provide scientific and reliable 
research and assessment results for government 
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decision-making, and to provide the most comprehensive 
mineral resource information for mining service fields. 


1.2 Method 


Geologic data contain a great deal of geological knowledge, 
which especially includes the information of mineral depos- 
its. According to statistics of the data holdings of the NGAC, 
mineral exploration data account for more than 60% of all 
data holdings. In addition, the regional mineral survey data 
and geological scientific research data in regional survey data 
also contain a large amount of mineral deposit information. 
AII these provide data sources for the building of a new edi- 
tion of the National Mineral Deposit Database of China. 

A new edition of the database is a comprehensive pro- 
fessional database established based on the Database 2002. 
The establishment process is as follows. The mineral deposit 
data are first mined from the mineral-related data holdings of 
the NGAC using the big data mining technology. After- 
wards, the data are cleaned, sorted, integrated, extracted, 
converged, and input into the database (Fig. 1.1). It can be 
continuously updated and thus can dynamically reflect the 
up-to-date state of the mineral resources in China. 

To serve the needs of social and economic development 
while still being built, a new edition of the database will be 
established once every year. 
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Fig. 1.1 Method of building a new edition of the National Mineral Deposit Database of China 
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2.1 Achievements in Data Convergence 

By the end of June 2020, the Database 2020 contained 
307,081 pieces of valid mineral deposit data, with an 
increase of more than 270,000 pieces compared to the 
33,794 pieces in the Database 2002. In addition, the newly 
added content in the Database 2020 also includes the data 
tables such as code comparison table and the data items such 
as the code of 1:50,000-scaled map sheet of the mineral 
deposit data, category of major mineral types, and data 
source. Presently, the Database 2020 is the largest, most 
complete, and most comprehensive mineral deposit database 
in China. 

In terms of mineral types, the total 307,081 pieces of data 
in the Database 2020 include 44,038 pieces of data on 
energy mineral deposits, accounting for 14.341906; 103,571 
pieces of data on metal mineral deposits, accounting for 
33.728906; 841 pieces of data on groundwater and gas min- 
eral deposits, accounting for 0.274%; 158,631 pieces of data 
on non-metallic mineral deposits, accounting for 51.658% 
(Fig. 2.1). 

The 103,571 pieces of data on metal mineral deposits 
include 37,339 pieces of data on ferrous metal deposits, 
accounting for 36.0596; 39,688 pieces of data on nonferrous 
metal deposits, accounting for 38.3296; 22,661 pieces of data 
on precious metal deposits, accounting for 21.88%; 1885 


O The Author(s) 2021 


f 


Check for 
updates 


pieces of data on rare metal deposits, accounting for 1.8296; 
555 pieces of data on dispersed element deposits, accounting 
for 0.54%; 1443 pieces of data on rare earth element metal 
deposits, accounting for 1.3996 (Fig. 2.2). 


2.2 Achievements in Data Mining 


So far, the Database 2020 has integrated the data from the 
Database 2002, the National Mineral Deposit Database of 
China (by sectors) the achievements obtained from the 
Nationwide Mineral Resource Potential Assessment, the 
results of the Nationwide Mineral Resource Utilization 
Status Survey, the nationwide mineral reserves database of 
China, and the result reports, attached forms, and attach- 
ments involving mineral deposits in the geologic data 
holdings of the NGAC. 

According to data sources recorded, in all the 307,081 
pieces of mineral deposit data in the Database 2020, 217,151 
pieces were extracted from the geologic data holdings of the 
NGAC using data mining technology, accounting for 7196. 
These data cover the results of a situation analysis and dis- 
tribution of the mineral resources in China achieved by 
previous researchers over the past 100 years. In detail, they 
include national mine environment survey results, annals of 
minerals, mineral reserves sheet per year, and the data 
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Fig. 2.1 Statistics of data in the 
National Mineral Deposit 
Database of China (2020) (by 
mineral types) 


Fig. 2.2 Statistics of data on 
metal mineral deposits in the 
National Mineral Deposit 
Database of China (2020) 
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obtained during Manchukuo period (1932-1945) including 
mineral exploration data and mineral deposit cards in min- 
eral geological survey results. Therefore, data mining was 
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3.1 Providing Data for Smart Mineral 
Geological Survey of the China 


Geological Survey 


Data are fundamental strategic resources of a country and are 
considered as “diamond mines" in the twenty-first century. 
Xi Jinping, general secretary of the Communist Party of 
China (CPC) Central Committee, has pointed out that big 
data is the next stage of informatization development and has 
significant and profound impacts on the economic devel- 
opment, social progress, and people's lives worldwide. He 
mentioned that all countries in the world regarded the digital 
economy as an important driving force to achieve innovation 
and development. He also stressed that China has paid close 
attention to the development of the digital economy, pushed 
forward the digital economy to promote high-quality eco- 
nomic development, implemented the national big data 
strategy, and accelerated the construction of Digital China. 
The State Council of China issued the Action Framework for 
Promoting the Development of Big Data in 2015, marking 
that the big data for development officially became a national 
strategy of China. It also indicates that big data is growing 
into a new powerful engine driving economic transformation 
and development, a new opportunity to reshape the com- 
petitive advantages of the country, and a new point of eco- 
nomic growth that significantly affects the future information 
industry pattern. In terms of natural resource management, 
geologic data are national fundamental strategic resources 
and play an important role in promoting the transformation 
and development of the national economy. 

Currently, the China Geological Survey is developing the 
Implementation Plan of Smart Mineral Geological Survey. 
Data is particularly important in smart prospecting predic- 
tion. China has carried out four rounds of mineral resource 
survey so far, and has achieved a series of result data. Fur- 
thermore, a large volume of data will be continually 
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generated every year through the mineral geological survey. 
These data will serve as the base of the smart mineral survey. 
Only with the support of abundant data can enough sample 
data be available for the smart geological survey and 
prospecting. The Database 2020 will converge the achieve- 
ments of all kinds of mineral resources in China, and thus 
lay an important database for smart mineral geological 
survey. 


3.2 More Efficiently Managing Mineral 
Resource Data of China 


The Database 2020 is intended to serve the needs of natural 
resource authorities, management departments of geological 
exploration and mineral development, mining enterprises, 
and scientific research institutes. With it, the large volume of 
complex mineral resource data obtained from diverse data 
sources can be efficiently managed, thus facilitating the 
understanding of the distribution, scale, and potential of 
mineral resources in China. Meanwhile, using this database, 
the mineral resource data of China can be converged, man- 
aged, developed, utilized, and put into service, and more 
convenient functions such as query, retrieval, and download 
can be provided. In this way, all kinds of result data of 
mineral resource survey are comprehensively managed, 
providing more strong data support and higher-level services 
for users. 


3.3 Improving the Up-to-Dateness 


of the Mineral Resource Data of China 


The Database 2002 had long been one of the databases 
serving the users the most frequently in the NGAC, thus 
holding great service value. However, since no necessary 
update and maintenance mechanisms were established when 
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it was built, the mineral deposit data in the database has not 
been comprehensively and systematically updated for many 
years. This has seriously reduced the up-to-dateness of 
professional data. 

In recent years, various mineral deposit databases have 
been submitted to the NGAC and the social demand for 
these databases has been gradually increased. Thus it was 
put on the agenda to build a more practical, more advanced 
mineral deposit data service system that can be continuously 
updated and shared based on the Database 2002. As various 
mineral resource databases were submitted to the NGAC, the 
original data in the Database 2002 can be updated by inte- 
grating the mineral data in these databases, thus improving 
the data up-to-dateness. So far, the mineral-related databases 
in the holdings of the NGAC include the result data of 
multiple national geological survey projects, such as the 
"Nationwide Mineral Resource Potential Assessment", the 
"Nationwide Mineral Resource Utilization State Survey", 
the “Superseding Resources Exploration in Resources Crisis 
Mines", and “Mineral Geological Survey Results". They 
provide the latest data and supplementary data for the 
building of a new edition of the National Mineral Deposit 
Database of China. Meanwhile, the Database 2020 will be 
updated based on the results of various mineral resource 
survey projects and integrate the data of all kinds of mineral 
deposits. Therefore, the up-to-dateness of the Database 2020 
will be improved. 


3.4 Providing Comprehensive Data 
for Prospecting Prediction, Scientific 
Research, and Mineral Geological Survey 


In 2019, the NGAC organized over 20 mining enterprises, 
research institutes, and building material departments to 
propose and communicate their data demand face-to-face. 
This multi-industry demand survey provided specific and 
practical demand orientation for the NGAC to build the 
Database 2020. The project team members of the Database 
2020 deeply understood the new changes in the demand for 
mineral resource data of prospecting professionals and sci- 
entific researchers, which laid a foundation for providing 
precise data services of mineral resources. 

The Database 2020 was built with a view to better 
aggregate and integrate the thematic services of various 
mineral resource data and provide more precise service 


3 Significance of the Building of National Mineral ... 


models. The purpose is to provide precise, high-level, 
comprehensive mineral resource data services for different 
fields and users involving prospecting prediction, scientific 
research, and mineral geological survey. 


3.5 A Typical Case of Building a Database 
Using Big Data Mining Technology 
Based on Geologic Data Holdings 
of NGAC 


Geologic data are also the collection of all kinds of 
geoscientific data and contain a large amount of geological 
knowledge, such as a large volume of mineral deposit data. 
To extract geological knowledge from the massive geologic 
data resources by technical means and to integrate them into 
a database will not only significantly lower the building cost 
of a geologic database but also make it possible to efficiently 
update and maintain the data in the database. This is the core 
innovative concept in the building of the Database 2020. 
Mineral deposit information is one of the geological 
knowledge points contained in geologic data. According to 
the statistics of geologic data holdings of the NGAC, mineral 
exploration data account for more than 60% of all the data 
holdings, exhibiting the important position of mineral 
exploration in previous geological work in China. At the 
beginning of the twenty-first century, the China Geological 
Survey organized its geological survey branches in various 
provinces to build a mineral deposits database. As a result, 
the Database 2002 was built at a high cost. It was an 
important basic geologic database of China and effectively 
preserved the geological and mineral exploration data of 
China. However, with the advancement of society, science, 
and technology, geological work has been constantly 
developing and changing. As a result, the data items in the 
Database 2002 can hardly meet the need of social services, 
and it is necessary to further improve the database model of 
the Database 2002. Furthermore, no data update mechanism 
was established when the database was built. This makes it 
difficult to timely update the database and to guarantee the 
up-to-dateness of the mineral deposit data in the database 
after more than ten years of geological work. The Database 
2020 has been built by extracting geological knowledge 
from the mineral deposit data contained in geologic data 
using the big data mining technology and then converging 
the knowledge into a database. Thus the building of the 
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Database 2020 serves as a successful case of the concept of 
building a database by obtaining geological knowledge 
using big data mining technology. 


3.6 Providing Convenient Data Query 
and Retrieval Services for Users 
with Online Service Platform 


In the process of building a new edition of the National 
Mineral Deposit Database of China, phased results are 
obtained each year. So far, the Database 2020 has been built 
to provide social services. Furthermore, the online service 
platform of the Database 2020 has been recently developed 
and put into trial operation. The Database 2020 allows users 
to conveniently query mineral deposit data and filter the data 
by geographical division and metallogenic belts. 

With the Database 2020, users can conduct online queries 
about all the basic information of mineral deposits stored in 
the database, including the name, longitude, latitude, mineral 
types, genetic type, scale, geological work degree, and 
geographical location. Users can query the mineral deposit 
information by the name and mineral type of mineral 
deposits and filter the information by administrative areas 
and user-defined conditions. 
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Fig. 3.1 Website of service platform app of the National Mineral 
Deposit Database of China (2020) 


Website of the online service platform of Database 2020: 
https://data.ngac.org.cn/mineralresource/ (Fig. 3.1). 
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Deposit distribution map of Beijing Shi, China 
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Deposit distribution map of Hebei Province 
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Deposit distribution map of Hebei Province 
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Deposit distribution map of Hebei Province 
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Deposit distribution map of Shanxi Province 
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Deposit distribution map of Guangxizhuangzuzizhiqu Region 
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Deposit distribution map of Hainan Province 
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Deposit distribution map of Chongqing Shi, China 
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Deposit distribution map of Chongging Shi, China 
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Deposit distribution map of Sichuan Province 
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Deposit distribution map of Sichuan Province 
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Deposit distribution map of Sichuan Province 
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Deposit distribution map of Guizhou Province 
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Deposit distribution map of Guizhou Province 
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Deposit distribution map of Yunnan Province 


( metallic minerals) 
0 40 80 120km 


Daguan 


O, " 
EA 


MIL 
EZ 1 Me 
ze Z 


> . o 
P 00. > S f 
o e 9 e* - "Te 
5 y $2» -9o ol oS, 
: ? 0: OF 76 6% Kunming «989 
K i ©. 6° 


Shilin 


N 
KO 


x e 9° T o e ete 8 
^ A » AÑ e e. e [ e 
Lincang @ ae e e 
Fe te 9e & Lor 9? o^ MK. 
PES e eee eu 8 o e yo e A. t d.e. e Deo 
YP Pa a e EIS $95 y 


o 
eo | o® 


76 


4 Maps of Mineral Deposits Distribution by Provinces in China 


Deposit distribution map of Yunnan Province 
(energy minerals) 


0 = 40 $80 120 km 


4 Maps of Mineral Deposits Distribution by Provinces in China 77 


Deposit distribution map of Yunnan Province 


( non-metallic minerals) 
0 40 80 120km 


O 
Suijang 


MA 


Wenda 


4 ODaguan B 
a Treniody 
o 


a " D. 4 1 A í Jin dan; K n f^. $ C Y H 
Longchüan ( LM ti A 2) y EN PALA Vo 4 x 
O » t Yuxi EA T ~ e 


(t md 


78 4 Maps of Mineral Deposits Distribution by Provinces in China 


Deposit distribution map of Xizangzizhiqu Region 


( metallic minerals) 
0 50 100150... 


Deposit distribution map of Xizangzizhiqu Region 


(non—metallic minerals and energy minerals) 
0 50 100150... 


o j À 
f rwan eñ B PE Gue 
y + LU L] q L Vn 
Le ane y = y pul 
M viis one " Ong! an rs 


4 Maps of Mineral Deposits Distribution by Provinces in China 


Deposit distribution map of Shaanxi Province 
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Deposit distribution map of Shaanxi Province 
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Deposit distribution map of Gansu Province 
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